Alpha 6 and gamma 2 subunit antisense oligodeoxynucleotides alter gamma-aminobutyric acid receptor pharmacology in cerebellar granule neurons.
To characterize the role of the alpha 6 subunit in gamma-aminobutyric acid (GABA) receptors in cerebellar granule cells, primary cerebellar cultures were treated with antisense oligodeoxynucleotides (ODNs) complementary to and overlapping the initial codon of the alpha 6 subunit cDNA. The specific reduction in the expression of the alpha 6 receptor subunit protein after a 48-hr antisense ODN treatment was assessed with the use of immunoblot assays. Sister cultures were treated in parallel with mismatched (scrambled) ODNs. Inhibition of GABA-gated currents by furosemide, a selective inhibitor of GABAA receptors containing alpha 6 subunits, was attenuated after the alpha 6 antisense treatment. Furosemide was tested in parallel in transfected cells expressing various combinations of the alpha 1 and alpha 6 subunits, which showed that the relative abundance of these subunit mRNAs determines the extent of furosemide-induced inhibition of GABA-gated currents. Compared with control or mismatched ODN-treated cell cultures, treatment of granule neurons with alpha 6 antisense ODNs caused a decrease in GABA-induced maximal current density and increased the half-maximal concentration derived from GABA dose-response curves. Furthermore, the depletion of alpha 6 subunits from cerebellar granule cells enhanced flunitrazepam-induced potentiation of GABA-activated currents. In contrast, gamma 2 antisense ODN treatments of cell cultures increased the receptor sensitivity to GABA and potently decreased the response to flunitrazepam. Our results show that alpha 6 and gamma 2 subunit expression can be blocked with the use of synthetic ODNs and that these subunits are crucial determinants of the pharmacological properties of native GABAA receptors in cerebellar granule cells.